esp@cenet document view 



1/1 



RESIN PASTE FOR SEMICONDUCTOR AND SEMICONDUCTOR DEVICE 

Patent number: JP2002241 584 

Publication date: 2002-08-28 

Inventor: YAGISAWA TAKASHI 



Abstract of JP2002241584 

PROBLEM TO BE SOLVED: To obtain a resin paste for a semiconductor having excellent reliability and 
a low modulus of elasticity without lowering hot adhesive strength and without causing peeling of a resin 
paste layer for the semiconductor in solder crack resistance tests after a hygroscopic treatment 
SOLUTION: This resin paste for the semiconductor is characterized in that (A) an epoxy resin, (B) a 
Curing agent, (C) a stress-reducing agent and (D) a filler are contained as essential components, where 
the stress-reducing agent is a compound having hydroxy group at the molecular terminal and capable of 
uniformly dispersing without causing phase separation when mixed with the epoxy resin and curing agent 
and cured, and the amount of the stress- reducing agent is 3-100 pts.wt. based on 100 pts.wt. of the 



Applicant: SUMITOMO BAKELITE CO 



Classification: 



- international: C08L63/00; C08G59/40; C08K3/00; C08K5/06; 
C08L71/02; H01L21/52 



- european: 



Application number: JP2001 0039904 20010216 
Priority number(s): JP2001 0039904 20010216 



Report a data error here 



epoxy resin. 



Data supplied from the esp@cenet database - Worldwide 




http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002241584&F=8 



2005/09/26 



<19>B#H4«W (JP) (12) & H ^ |^ ^ ^ (A) (ll)ttffii»£M*9 

#^2002-241584 
(P2002-241584A) 
(43)4»B ¥i£l4^8 3285 (2002.8.28) 



(51) IntCl. 7 
C 0 8 L 63/00 
C 0 8 G 59/40 
C 0 8 K 3/00 
5/06 

C 0 8 L 71/02 



F I 

C 0 8 L 63/00 
C 0 8 G 59/40 
C 0 8 K 3/00 
5/06 

C 0 8 L 71/02 



C 4 J002 
4 J036 
5F047 



ol (± 7 jo mm\zm< 



(21)HJB§^ 


#R2001 -39904( P2001 -39904) 


(71) ffiSBA 


000002141 










(22)£bJSB 


¥j£134p2ai6B (2001.2. 16) 










(72)&9!# 


A*m m 








*sc^sjnK«a;ii2Ti5S8^ ss: 



















(54) #^ffl«*JB<-^ h&tf¥SS#:£{3 



(57) [gift] 

[«?&#£&] (a) i#*s/«w. (B) mm. 
(o <gi6^{fc?pj. aw (d> v ^-^smmt 

o aass^/c o ©8<sj£#rttt>J# 3-100 m&mv& 



(2) 



2 00 2-24 1 58 4 



(C) ffij£#-fl:j?J. ( D) 7 ^ 7-^?lfi£5Ti 
0 fifiSB^ tc 0 ©&{Bj£;;Wtffl# 3 - l 0 0 fifigpr- * * 



[it*3i2 ] (o m&timw. -fls^ ( i > . - 
tts (2) . -«st (3) r^snsft^ftfr^^S' 
tis i asu&Lk-cibsmxm i em©***?!*!!^- 

Cifc 1 ] 



H-hO-R2^-0- 



(1) 



■5 -ct^r R2. R3«0gB»i~6©7.Mru 

>it*0. IM— -CfeSiQ:-5ri>r*>J:l.». a. bttl 
JSLhOfflSr *S. ) 
Hfc2] 

/Q-e-c-e-cH.-fe-o^-H 

R4 o ( 2 ) 

^O-E-C-f-CHj-frO^r-H 
0 

(R4«2ffi©g-C*S. c. d, e. f«ltt±©fS 
&-C. HI— ■C4>S>5:-5-CI,>'C4>«fcl>. ) 
Ht3] 

,o-ec-t-CH z -te-o^rH 
/ ° 

RS— 0-£-C-<-CH,^-0-3r-H (3) 

\ II 

\ 0 

o 

(RSte3m<omv&2> a c, d, e. f. g. httl 

m. 

(0 00 1] 

[ATOHrS9W»IF] IC. LSI»© 

[0 00 2] 

a. ^(aao'i-K^u-Atitit ft* 



20. ffe#. WF«S<D/JvgR«k JMSWbottfiitt: 

[0 0 0 3 ] 
[0004] 

cgRa**** a fc*©#a] [i] (a) 

40 x#*S/»IR <B)Wt»L (OttWrttJH. Rtf 
, (D) M6J2*ftSW, 

«rc* o > i#*s/«B i o o saa^fe o ©Kiss* 
*b»j# 3-100 * c t t r z^mw 
mmm-<-z h . [ 2 ] < c ) eBMaw. -vt& 

(IK -$5£ (2) . -ASS (3) -C7*i*tiSfl:£«5 
*6«?S*i* l«a«±"C**Jff c 1 ] 3B2tt©** 

50 [ffc4] 



H + 0 -R2^o-@-£@- 



C3) 

I 



2 0 0 2-2 4 1 5 8 4 



oWU^, R2, R3ttS3R»1^6©T;U*L' 
[0 0 0 5] 10 

[its] 



^0-ec-f-CH 2 -te-0^5-H 
R4 o 
^O-eCi-CH^O-V-H 

o 



(2) 



(R4tt2«)SrA£. c. d % e, fttl«±©S 

Src. H-riB4ot^tiJ:^. ) 

[0 0 0 6 ] 20 
MfcB] 

rO-6-C-f CH 2 ^-0-5j-H 

o 

R5— 0-e-C-f-CH 2 -fc-0-3}-H (3) 
\ [I 

\ 0 

o " 4 

(R5te3«OSr&6. c, d. e, f. httl 30 

ju±<ds&t\ ^-r*>ft&oTi>rfc,ja>. ) [3] 

S* [ 1 K Xtt [ 2 ] W2t80*»*ffl«t»i^-^ h 
[0 00 7 ] 

Sixt^ajbt FU >i©atB«:<fc-3"Cf#6tiS# , J 40 
^■j^jUx-fvk t'7x^J^x^« X* 

*D*Sfttt x*'* ^®JII\ ^* > ^ * - ^ v ^ U 

x - % ^^>fJ^y3-^^'Jv vJL' x - r 



-0-«-R3-0^-H 



(1) 



tr^xx;UT7^+;uMx^^^<Sflg. yys/s?* 

7^>fw^, cn*>« i wm&zwzmm*: 
&mLx& 3 >ctw*itix*>&. x#*s/»j»*^Fa 

[0 00 8] x#**/ttMI#B#**H»r*3»& 
«ttr«>ttK3&*lB^»^«, x#*i/»4*rr£K 

l/TTtt, Wx-tf, n -7^;U^y^JUx~f-;k 
Iff- * v WJ^iXfJk **U>*1MF, 

;Ux- «r;k £ u^/l/^'j S/*^;Ux— f -fffry x. 
x;l/^yi/^;Ux-f-;USf*s*W 6n> cne>(JlgS 

[0 00 9] **WCfflt»6tiSWt»Ji LTtt, 

[0010] 7 X /-;«am x#*j/«±K 

l-7^^a7x/-;i/F, fF7^^^7x/ 
-Jl/S, ytFPtyv7x-JH-fJk ^fc Fa* 
is-^yW x y o-tFP^>7xy-Jk m-tFP 
+y7xy-ji, p -tFP : l : '>7xy-*;k ^7x7- 
;k fF7^W7x^-Jk x^ 'Jr>t^7xy 
-;k y ^;ux^y f >tf*(y *;U7xy--;i/), 
a^y'Jf>^7x/-;k X7xy-;k y-uv/ 
-;k ^eyuy-;u^cr)lffi7xy-;uS<t^;UAT>»u 
ft Ki*flW*««*»^TrSl£Si*Sct«:J: 
otS 6tl57*/-Jb/!K7 **WBI. H7i^- 

-;k ;W FD^y>^(D^1i7xy-yl/^|c»:^;l/AT 

iu^t KioKttToiT^ffi^^^fen, cne 

[0 0 1 1 ] l/*^#>M^b K75/F{fc^&±LT 
FSS/F. -(V^Sum^t Fv^F. p-tty$lf 



(4) 



2002-24 1584 



6 



[0 0 i 2 ] ^ s ^7-;Wt^B9ior«, mil 2 



tfnJttr**. -MSC (1) - (3) -c^£ia£<t 



WOHRWtt-T 3*7-JH>h »J7^>W V^T*^ 10 ( 1 ) - (3) (D^ftW&fflfcWTKTj^a*. ctae>tt 
6- (2 -^^l^ * (1) } -i*;U-S [fb7] 

Ah 3 



h -e o-ch 2 ch 2 -h-°-/0/ ^ vZ)V °" e CHCH 2~o-^r H 

Ah 3 — i: 



Ah 3 



H ; r 0-CH 2 CH ^°^(0)"? H \§)" 

CH 3 



Ah- 



O-f CHCHj-O-^H 
CH 3 



[0 0 14] 
Hfc8] 



CH 2 — O-t- C-fCH 2 -)gO -ttH 

o 

CH 2 — O-e C -f- CH 2 -)g- O ^2~H 

o 



30 



CH 2 — O-e C -f- CH 2 -fc O -Jj-H 
O 

CH — O-E- C -f- CH 2 -)g- 0^2-H 
O 

CH 2 — O-e C -f- CH 2 -fc O -VH 
O 



1^ ° 

— C— CH 3 



CH 2 -0-eC-t-CH z i2:0-VH 
O 

CH — O C-t-CH 2 -)4-OH 

| O 

ch 2 — o-e c-e-CH 2 -fr o -vh 



[0015] 
Ufc9] 



40 



ch 2 ch 2 — o-e C -f CH 2 ")s o -3r H 
j o 

CHCH 2 — O-C-C-f-CHa-fe-O-JrH 

j o 

CH 2 CH 2 — O-e C -f CH 2 O ^-H 
O 



C5) 



2 0 0 2-2 4 1 58 4 



3 



<Dffi»tt*{b#T* 0 . «*?Sg^fiT or L 

4ofcO-f5©rff*U<«ei>. fifttftftSU (C) ©E 
^SiLT**. i#*t«B10 0IHiafc9 3^1 
0 0SS3BJWffiO<, «fc0St*O<«5-5 0WISS 

J: SiBW4*{ t©ja*^«6 < . 1 0 0 It^^fix. £ 4 

(0 0 16] $^KE^ti^7^7-iU^ M 10 

WLtf, fiRSh 7* 

lt*m 7;ust\ 3fb7;U5. ir;u^w»f 6*i 

J! *<yV9T+Z >^7 5>i*^A7^ft F4 
f i# 1 0 p p maTt*4C Olr*. X, 7* 

ttSft***. TiS&S«0. 3-2 0 urn, 
3am*SI^:4ttS*sK<aO. 2 0 ma*H;ia4fc 

FJU©m***J^Bo*»^^r*<c^. 



tf. SlsW 1 - 1 0 0 nmiKOt ^ 

#■3-7^^ >y**Ufc*©»fi!>«ft*«Mt*«4jR 
«t^»4<0«^7-/7-«3WSCf6ti*. tt. «IH! 

>*>^>, 2/^tf> 4 t^V7i/y7>f©y7> 

[0017] #IW©**flffi*»^-X Mi (A) - 
(D) «7>*ii!attJE7>4r*3&s, ^ft6J^Htfc<&gCt 

*7^»;>m »£k tBraaB. iwnatai, « 

^©8S^*fflOB^rSC4*«-C**. 

H*. (A) - (D) &tf-e© 

ft. 3KTBBa-rs«flMKfi*ffir»6n*. ?fc#S<D 
[0 0 18] 

©E£«£fcaUHS4Ta. 

s»u Kffi7 t *>A-*»c*-ciWbr*»*fflBn 

^at^Ii/c, l «t7jrr. 

COO 1 9] <ffil>*JD50tt/5E#> 
x#*5/*UB: W7*-/-M2x#*i/«B (2 5 
*C"C<Ottg9 0 0 0m Pa • s. x#*S/^«l 85) 

Wb#J: 7x/^^7-;» (*i8S^mi0 

4) , yv7>v7 5 F 

filttftffcM : « (4 ) r*RS*l*ft£« 

uiio] 



H4-0-CH 2 CH 2 ->9-0 



0-6-CH 2 CH 2 ^0- 



•H 



(4) 



[o 02 o ] s (5) r^tt*^^ 
Htll] 

CH 2 — O-f- C -f CH 2 -fc- O -7r H 

O (5) 

CH 2 — O-f- C -f- CH 2 O 
O 

[0 0 2 1 3 5£ (6) VTjkZtxZilS® 
Ut\2] 



40 CH 8 - O-e C -f CH 2 -)g- O -VH 

O 

CH -0-e-C-(-CH 2 -^0-^H (6) 
l ° 

CH 2 — O-fr- C -f- CH 2 ^5 O H 
O 

IM» :&mo. 1-50 urn. ¥*Mift3jim. 7 U 
50 y'J*:f«3Miii, &*&&2 0ixm. Ktt 



(6) ^§^2002-241584 

9 10 

(0 0 2 2 ] <l¥fim> *0mm) *^fiKl 7 5 - a |tffiJE*7. 5MPa. 

•ft*: EMttSSt (3* £ffil>T. 25*C. Kftftlffl 6 0»WtV b v >X7 r -liBBU 17 5U 

2. 5 r pmr<©ffl*WELfc. 8^HraBHbSif fc. »6ti/c^ * 5*C, 1 

• 5*tt^ : TV ay (HWI) >- h±«C*»*fflffl *B>*&Jg8 5%©^Tr 1 6 8 B^UffffitilE L , *©»2 
ffg^-* h 1 0 mm, 1 5 0 mm. «S 1 0 6 0 'C^ffiifK 1 OfMHffiHOfc. SiiiSOffi&iftg 

?|o«0K»»*^rKRfil 0 0mm, 91 36 U X, SWa©iB««!«5»SSB*ffl^t:^-y^<!:x 

^»*3ilKlmm/6 0#. 2 5-C. X«2 6 0"CT« #+^«JB»±ttiOIHIimiaCf F7 U-Aix 

L/c 0 io < # -f 7 * * ?H0MUBflt) = [ (i£aro§<JSffig 

5mmX5mm(D^'Jn>^^7^ t ^« ©^ffHH) - (S»"COM«ffl»C!)^ti-ffl) ] 

-^>^^t2oo'a 6o#rarwtLfc. mt -iTZv+mommm) / ^hs) xioo] 

*cr <E>f&B# * ^ is x 7&g£$JS u fc. fc. 

• ffljgtt : x#*i/«Mi. SMtJW. »WBE*ffc«kD« [0 0 2 3 ] < JtJttW 1 - 7 >S 2 OEftecffiC^XIM 

• »*Batt (fHJlB*) : 7' (*-fX9. 0 20 x> • »joxh y;U*fi^g! (2 5*CT<DttS2 2 
mmxg. 0mm) **aW*«»JI^-X b£fflC>T 'J 5Pa • s, «tt**i3* 4 5 0 % ^^S1.30 

(Si!) Ctv}>HU *-7y*m>X 0. KT, AT B N <t C» 0 ) . X#*Mfc# ¥ ^**/x 

ffiRSBSTR 2 0 0U 6 O^fcTCBWbUc. C(0'J >(2 0 0 Pa • s 4 x#*i/S«2 0 

-F7U-A^x^i/i^±lt»t, 8 0f> 0, ^^Sl 0 0 0) 
QFP (^^-^t^Xttl4x2 0mm t »*2. * CHI] 





m ffi fi 


n 


1 


2 


3 


4 


5 


6 


7 




70 


70 


70 


70 


70 


70 


70 




30 


30 


30 


30 


30 


30 


30 




20 


20 


20 


20 


20 


20 


20 




2 


2 


2 


2 
10 


2 


2 


2 




5 


10 


40 






5 












10 


5 












*» 


296 


308 


378 


308 


308 








83 








ttS(Pa-s) 


19.2 


18.8 


17.6 


15.2 


19.4 


20.0 


19.2 


j£*$3£(MPa) ... 


25 a C 
260*5 


>10.0 
'6.7 


MOO 
"5.3 * 


>10.0 
5.1 


>10.0 
~5.2 


>10.Q 
5.4 


>10.0 
5.2 


MO.O 
5.3 




»tt*MPa>' 


25°C 
260°C 


3500 
62 


3000 
50" 


2800 


3200 


2800 


2600 


3000 
48 


44 


54 


46 


44 






m 


m 












0 


0 


0 


0 


0 


0 


0 




9 


O 


o 


6 


6 


O 


o 



[0 0 2 4] 



40 {m.2 ] 



(7) «fH2 0 0 2-2 4 1 5 8 4 

11 12 







it tt 9 


n 






1 


2 


3 


4 


5 


6 


7 




70 


70 


70 


70 


70 


70 


70 






30 


30 


30 


30 


30 


30 


"36 




20 


20 


20" 


20 


20 


20 


20 




2 


2 


2 


2 


2 


... 2. 


2 




2 


1 20 












ATBN 






10 


40_ 


_ _J3Q_ 


10 


















10 







7 zw* 


565 


308 


378 


565 




308 
















88 






19.8 


17.0 


22.4 


28.0 


31.2 


21.8 


23.8 




25°C 


>10.0 


8.9 


>10.0 


>10.0 


8.0 


MO.O 


>10.0 




260°C 


6.3 


i.i 


3.8 


1.5 


0.5 


3.7 


15 




25°C 


5500 


2000 


5500 


4200 


3400 


5600 


5300 




260°C 


T26 - ' 


~ 38" * 




75 *' 


60 


120 


1*07 ' 










wm 










25 


25 


50 


100 


100 


50 


50 




X 


X 


X 


X 


X 


X 


X 



(51)Int.a. 7 »JIB^ FI r-*H>'(#*) 

H 0 1 L 21/52 H 0 1 L 21/52 E 

F £ - A (#*) 4J0O2 CC042 CD011 CD021 CD031 

CD051 CD061 CDOl CH053 

DAO 78 DA098 DE148 DJ00S 

DJ018 03048 ED027 ED057 

EQ026 ELQ16 FD01S FD142 

FD146 FD203 FD207 
4J036 AA01 AD01 AF01 DC41 FA01 

FA10 FB07 FB12 
5F047 AA11 BA34 BA52 BA53 BA54 



Searching PAJ 

s 



1/1 /<-v 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2002-241 584 

(43)Date of publication of application : 28.08.2002 



(51)Int.CI. C08L 63/00 

C08G 59/40 
C08K 3/00 
C08K 5/06 
C08L 71/02 
H01L 21/52 



(21 Application number : 2001-039904 (71 Applicant : SUMITOMO BAKEUTE CO LTD 
(22)Date of filing : 1 6.02.2001 (72)Inventor : YAGISAWA TAKASHI 

(54) RESIN PASTE FOR SEMICONDUCTOR AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin paste for a semiconductor having excellent 
reliability and a low modulus of elasticity without lowering hot adhesive strength and without 
causing peeling of a resin paste layer for the semiconductor in solder crack resistance tests 
after a hygroscopic treatment. 

SOLUTION: This resin paste for the semiconductor is characterized in that (A) an epoxy 
resin, (B) a Curing agent, (C) a stress-reducing agent and (D) a filler are contained as 
essential components, where the stress-reducing agent is a compound having hydroxy group 
at the molecular terminal and capable of uniformly dispersing without causing phase 
separation when mixed with the epoxy resin and curing agent and cured, and the amount of 
the stress- reducing agent is 3-100 pts.wt based on 100 pts.wt of the epoxy resin. 
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CLAIMS _________________ 

[Ctaimts)] 

[Claim 1] (A) The resin paste for semi-conductors characterize by be the compound which on 
epoxy resin, the (B) curing agent (C) low stress-ized agent and the (D) filler be use as an 
indispensable component and this low stress-ized agent have a hydroxyl group at the 
molecule end. and do not carry out phase separation when it mix with en epoxy resin and a 
curing agent and be make to harden, but be distribute to homogeneity, and this low stress- 
ized agent per epoxy resin 100 weight section be the 3-100 weight section. 
[Claim 2] (C) The resin paste for semi-conductors according to claim 1 whose low stress-ized 
agent is one or more kinds chosen from the compound shown by the general formula (1). the 
general formula (2). and the g 
[Formula 1] 



H-t-0-R2-h-0- 



(R 1 is s hydrogen atom or a methyl group, and even if the same, it may differ.) R2 and R3 are 
the alkytane groups of carbon numbers 1-6. and even if the same, they may differ, a and b are 
one or more integers. 
[Formula 2] 
^O-ec-t-OVfrO-Ji-H 

R4 o (2) 

o 

(R4 is a divalent radical.) c. d, e. and f are one or more integers, and even if the same, they 
may differ. 
[Formula 3] 

, o-6- c -f ch, -fc- o -v m 



/ 

RS — O 

\. 



(3) 



(R5 is a trivalent radical.) c. d. e. f. g, and h are one or more integers, and even if the same, 
they may differ. 

[Claim 3] Claim 1 or the semiconductor device characterized by coming to be manufactured 
using the resin paste for semi-conductors given in two. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin paste to which semiconductor 

devices, such as IC and LSI. aro pasted up on a metal frame etc. 

[0002] 

[Description of the Prior Art] In recent years, since the degree of integration of 
semiconductor devices, such as IC. has carried out densification. a semiconductor device is 
being enlarged. On the other hand, as a leadframe of a semiconductor device, with 42 alloy 
frame used from the former, since it is expensive, a copper frame is increasingly used for a 
cost cut. In order to prevent the crack and curvature of a semiconductor device instead of 
the resin paste for semi- conductors currently conventionally used for the mounting process 
which pastes up a semiconductor device on a leadframe corresponding to the semiconductor 
device using a leadframe with large such large-sized semiconductor device and coefficient of 
thermal expansion like a copper frame, the resin paste for semi-conductors which blended 
and formed the low stress-ized agent into the tow elastic modulus is used increasingly. On the 
other hand, while the miniaturization of a semiconductor device, thin-shape-izing. and ** 
pitch-ization accelerate increasingly corresponding to the trend of the formation of small 
lightweight of electronic equipment, and advanced features, the resin pasta for semi- 
conductors is called on for the solder-proof crack nature after moisture absorption of a 
semiconductor device, or damp-proof improvement. It is required for improvement in such 
dependability for the semiconductor device and the leadframe to have stuck. However, in the 
resin paste for semi-conductors which blended the conventional low stress-ized agent since 
a lot of low stress-ized agents had to be blended in order to form a low elastic modulus, and 
the adhesion of a leadframe, a semiconductor device, and the resin paste for semi-conductors 
fell, there was a problem that it did not improve in the degree which the dependability of a 
semiconductor device expected. 
[0003] 

(Problem(s) to be Solved by the Invention] This invention does not have the fall of adhesion, it 
is a low elastic modulus and the resin paste for semi-conductors excellent in the 
dependability from which oxfoliation of the resin paste layer for semi-conductors does not 
arise in the solder-proof crack sex test after moisture absorption processing, and the 
semiconductor device using this are offered. 
[0004] 

[Means for Solving the Problem] This invention [l (A)] epoxy resin, the (8) curing agent. <C) 
low stressHzed agent. And use the (D) filler as an indispensable component and this low 
stress-ized agent has a hydroxy! group at the molecule end. And it is the compound which 
does not carry out phase separation but which is distributed to homogeneity when it mixes 
with an epoxy resin and a curing agent and is made to harden. The resin paste for semi- 
conductors characterized by this low stress-ized agent per epoxy resin 100 weight section 
being the 3 - 100 weight section. The resin paste for semi-conductors given in ** [l] term a 
given [2] (C) low stress-ized agent is one or more kinds chosen from the compound shown by 
the general formula (1). the general formula (2). and the general formula (3). [Formula 4] 



<1> 



(R1 is a hydrogen atom or a methyl group, and even if the same, it may differ.) R2 and R3 arc 
the atkytene groups of carbon numbers 1-6. and even if the same, they may differ, a and b aro 
one or more integers. 
[0005] 
[Formula 5] 
^/O-r-C-f-CH.-fc-O-JrH 

R4 O (2 » 

^O-J-C-f-CHj-fc-O-Jr-H 
O 

I 

(R4 is a divalent radical.) c, d. e. and f are one or more integers, and even if the same, they 
may differ. 
[0006] 
[Formula 6] 

/O-C-C-t-CH.-fc-O-J^H 



/ 



R3 — 0-f-C-<-CH,-)rO-Jr-H 



{R5 is a trivalent radical.) c, d. e. f. g. and h are one or more integers, and even if the same, 
they may differ. [3] the semiconductor device characterized by coming to be manufactured 
using the resin paste for semi-conductors ** [1] or given in [2] terms — it comes out 
[0007] 

[Embodiment of the Invention] The epoxy resin used by this invention points out a polymer 
the monomer which has an epoxy group, oligomer, and at large. For example, bisphenol A. 
Bisphenol F, a phenol novolak. The poly gtycidyi ether obtained by the reaction with cresot 
novolaks and epichlorohydrin. Crystalline epoxy resins, such as a biphenyi mold epoxy resin, a 
stitbeno mold epoxy resin, and a hydroquinone mold epoxy resin. Aliphatic series epoxy resins, 
such as butanediol digtycidyl ether and neopentyl glycol diglycidyl ether, Heterocycle type 
epoxy resins, such as diglycidyl hydantoin, vinylcyclohexene dioxide. Cycloaliphatic epoxy 
resin, such as dicyclopentadiene dioxide and ant cyclic diepoxy AJIPEITO, A 
dicyclopentadiene denaturation phenol mold epoxy resin, a TORIFE Norian methane mold 
epoxy resin, A naphthol mold epoxy resin, a phenol arafkyl mold epoxy resin, a biphenyi aralkyl 
mold epoxy resin, a glycidyl amine, etc. are mentioned, and these can be used, using together 
one kind or two or more sorts. Although an epoxy resin has various kinds of things with 
molecular weight it is desirable from the point of workability in case a thing small molecular 
weight and liquefied in ordinary temperature blends, and the viscosity after combination. 
[0008] When epoxy restns are a solid and a half-solid, even when it is liquefied, when viscosity 
is high, it is desirable to use together the reactant diluent which has an epoxy group. As a 
reactant diluent for example, n -butyl glycidyl ether. BASA tick acid glycidyl ester, styrene 
OSAIDO. ethylhexyl glycidyl ether, phenyl glycidyl ether, cresyl glycidyl ether, buthylphenyl 
glycidyl ether, etc. are mentioned, and these can be used, using together one kind or two or 
more sorts. 

[0009] As a curing agent used by this invention, for example, phenol resin, a dicarboxylic acid 
dihydrazide compound, an imidazole compound, fatty amine, aromatic amine, a dicyandiomide. 
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etc. are mentioned, and these can be used, using together one kind or two or more sorts. 
[0010] It is desirable to havo two or more active hydrogen radicals per molecule which react 
with an epoxy group and are kept to bridge formation as phenol resin. As such phenol resin, 
for example Bisphenol A, Bisphenol F Bisphenol S. tetramethyl bisphenol A, the tetramethyl 
bisphenol F The tetramethyl bisphenol S. dihydroxy diphenyl ether. A dihydroxy 
benzophenone. an o-hydroxy phenol, an m-hydroxy phenol, A p-hydroxy phenol, biphenol, 
tetramethyl biphenol. An ethylidene bisphenol. a methylethyh'dene screw (methyl phenol). The 
phenol novolak resin obtained by making univalent phenols and formaldehyde, such as a 
xylidene bisphenol and a phenol, cresol, and a xylenoJ. react under the strong acid nature in a 
thin water solution to cyclo. The initial condensate under the acidity of univalent phenols and 
polyfunctional aldehydes, such as an acrolein and glyoxal. The initial condensato under acidity 
with poryhydric phenols, such as resorcinol, a catechol, and hydroquinone. and formaldehyde 
etc. is mentioned, and these can be used, using together one kind or two or more sorts. 
[001 1} As a dicarboxylic acid dihydrazide compound, for example, carboxylic-acid dfrydrazide. 
such as adipic-acid dihydrazide, dodecanoic acid dihydrazide. isophthalic acid dihydrazide. and 
p-oxy-benzoic-acid dihydrazide, etc. is mentioned, and these can be used, using together one 
kind or two or more sorts. 

[0012] As an imidazole compound, for example 2-mcthylimidazole. 2-ethyl imidazole. 2- 
phenylimidazole. 2-phenyf-4-methy8midazole. 2-phenyr-4-methyl-5-hydroxymethylimidazole. 
2-phenyM. 5-dfrydroxymethylimidazole. General imidazoles and trtozino. such as a 2- 
C1 1 H23- imidazole, and isocyanuric acid are added. 2 which gave preservation stability. 4- 
diamir»-6-[2-methylimidazole-<1)Hethyl-S-triazine, its isocyanate addition product etc. are 
mentioned, and these can be used, using together one kind or two or more sorts. 
[001 3] If it is the compound which has a hydroxy! group at the molecide end. and does not 
carry out phase separation as a low stress-ized agent (C) used by this invention when it is 
made to mix and harden with an epoxy resin and a curing agent but is distributed to 
homogeneity, it does not limit especially and these can be used, using together one kind or 
two or more sorts. Moreover, one or more kinds chosen from the compound shown by general 
formula (1) - (3) are desirable. General formula (1) Although the concrete example of - (3) is 
shown below, it is not limited to these. 
(Formula 7] 



H-«-0-CH,CH t -hj-< 



<0>JJO> 



-f- CHfCJH,— O H 



H 0-CH.CH, ^oYQVc-/QV°-t- CMCH.-O-rr H 

— it-tj — 



4h, 



h ■+■ O-CH.CH -h-0-^^-C-^^-O-«-CHCH 3 ~O -rx- H 



Ah, 



[0014] 
(Formula 8] 

O-t- C -t- CM, -fr O -*r* 

B 



r 



[Qj-o-e c -r ch, -h- o ^- h 



Qj-o-f-c-f-CM, -fr o -*r m 



[0015] 

[Formula 9] 

CH.-0-eC -t CH, -fr O -h-H 
1 

CH -O-fC-fCH.ijO-^H 



CH t -o-*-c- t -CH t -h-o-}r« 

CH — O C-f-CH.-fc-OH 

I I 

CM, — O-f- C -(-CM, -)y O -Jy-H 
O 

CH,CH 1 -0-6-C-t-CH t -) 5 .0-JrH 

o 

CHCH, — O-^C-f-CH,-^ O^j-M 



CH.CH,- 



- O-f- C -f CH 2 -fc- O -}f-H 

D 



Since low elastic-modulus-ization of the resin paste for semi-conductors cannot be 
performed or bond strength will fall compared with what will not carry out phase separation 
but will be distributed to homogeneity if phase separation is carried out when it is made to mix 
and harden with an epoxy resin and a curing agent even if it is the compound which has a 
hydroxy! group at the molecule end if loadings are not made ( many ]. it is not desirable. As 
loadings of a low stress-ized agent (C). per [ 3 ] epoxy resin 1 00 weight section - the 1 00 
weight sections are desirable, and are 5 - 50 weight section more preferably. Since bond 
strength will fall if there is no effectiveness of the reduction in an elastic modulus by blending 
a low stress-ized agent in case of under 3 weight sections and the 100 weight sections are 
exceeded, it is not desirable. 

[0016] As a filler used by this invention, an inorganic filler, an organic filler, etc. are mentioned, 
for example. As an inorganic filler, metal powders, such as gold dust silver ,.ust copper 
powder, and aluminium powder, fused silica, a crystal silica, silicon nitride, an alumina, rtitriding 
aluminum, talc. etc. are mentioned, for example. Among these, a metal powder is used in order 
to mainly give conductivity and thermal conductivity. As an organic filler, acrylic resin, such as 
ftuororesins. such as silicone resin and porytetraftuoroethylene. and polymethylmethacrylate, 
benzoguanamine. the bridge formation object of a melamine and formaldehyde, etc. are 
mentioned, for example, As for these fillers, it is desirable that the content of ionicity 
impurities, such as halogen ion and alkali-metal ion. is 10 ppm or less. Moreover, as a 
configuration of a filler, the shape of the shape of the shape of a flake and a scale and resin 
and the thing of spherical ** are used, for example. Although the particle size of the filler to 
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be used changes with viscosity of the resin paste for semi-conductors to need, the about 50- 
mtcro meter thing of mean particle diameter is ( 0.3-20 micrometers and a maximum grain 
size ] usually desirable. If mean particle diameter is less than 0.3 micrometers, viscosity will 
become high, and since a resinous principle will flow out at the time of spreading or hardening 
if 20 micrometers is exceeded, bleeding may occur. If a maximum grain size exceeds 50 
micrometers, when applying the resin paste for semi-conductors with a dispenser, the outlet 
of a needle is taken up and continuous duty of long duration cannot be performed. Moreover, 
a comparatively coarse filler and a fine fitter can also be mixed and used, and various kinds of 
things may be suitably mixed also about a class and a configuration. Moreover, in order to give 
the property needed, the filler except said may be used. For example, the compound filler of 
organic compounds, such as what performed metal coating to the composite of a nano-scale 
filler, and the silica and acrylic whose particle sizo is about 1-I00hm. and an organic filler 
front face, and an inorganic compound etc. is mentioned. In addition, what processed the front 
face beforehand by silane coupling agents, such as alkoxysilane. an acyloxy silane. a silazane, 
and the ORGANO amino silane. etc. may be used for the filler of this invention. 
[0017] Although the resin paste for semi-conductors of this invention uses (A) - (D) 
component as an indispensable component, additives, such as a hardening accelerator, a 
silane coupling agent, a titanato coupling agent a pigment a color, a defoaming agent a 
surfactant and a solvent can be suitably blended if needed besides them. After the resin 
paste for semi-conductors of this invention carries out preliminary mixing of (A) - (D) 
component the other additives, etc. and kneads them using a roll etc.. it is obtained by the 
manufacture approaches, such as carrying out bottom degassing of a vacuum. In order to 
manufacture a semiconductor device using the resin paste for semi-conductors of this 
invention, a well-known approach can be used. 
(0018] 

[Example] An example explains this invention concretely. The blending ratio of coal of each 
component is taken as the weight section. 

According to combination of the <examples 1-7> table 1. each component was kneaded with a 
roll, degassing was carried out using the vacuum chamber, and the resin paste for semi- 
conductors was obtained. The following approaches estimated the obtained resin paste for 
semi-conductors. A result is shown in Table I . 

(0019] <Raw-material component to be used> epoxy resin: Bisphenol A mold epoxy resin (25- 
degree C viscosity 9000 mPe-s. weight per epoxy equivalent 185) 

reactent diluent — phenyl- gtycidyl-ether curing agent — phenol novolak resin (hyoVoxyl 
equivalent 104) and dicyandiamide low stress-ized agent — the compound (** 10] shown by 
the formula (4) 



H + O-CH.CH. -^0-(0)~<MO)~ CI + CH jC H,-0-V H 
CH, 



[0020] The compound shown by the formula (5) [** 1 1] 
CH_— 0-{-C-<- CM, -fc- O-ij-H 



CH_ — 0-{- C-t* CH_ -fc- 0-V H 



(0021] The compound shown by the formula (6) (** 12] 



CM,— 0-6- C f CH t -fr O -VH 



CH — O-f-C-i-CHj-frO-^H 



An inorganic filler Silver dust : The shape of the particle size of 0.1-50 micrometers, the 
mean particle diameter of 3 micrometers, and a flake. 

silica: — spherical [ the mean particle diameter of 3 micrometers, and 20 micrometers of 
maximum grain sizes ] — [0022] The Evaluation approach> and viscosity: The value in 25 
degrees C and 2.5rpm was measured using E mold viscometer (3-degree cone). 
- Elastic modulus : after applying the resin paste for semi-conductors to 100 micrometers in 
width of face of 10mm. die length of about 150mm. end thickness on the Tefloo; (trademark) 
sheet and hardening for 80 minutes in 200-degree C oven, using the hauling testing machine. 
100mm of trial length, and 60 I mm in hauling rate / seconds, it measured at 25 degrees C or 
260 degrees C. and the elastic modulus was computed from the initial inclination of the 



- Bond strength : the 5mm x 5mm silicon chip was mounted on tho copper frame using the 
resin paste for semi-conductors, and was hardened in 200 degrees C and 60 minutes using 
oven. Die share reinforcement was measured after hardening using the mounting measuring 
device on the strength at the time of heat (25 degrees C or 260 degrees C). 

- Compatibility : the mixture of an epoxy resin, a curing agent and a low stress-ized agent 
was put in 5cm 3 into 50mmphi aluminum cup. and was hardened in 200 degrees C end 60 
minutes using oven. The hardened material was observed visually and the existence of phase 
separation was checked. 

- Solder-proof nature (rate of exfoliation) : the silicon chip (size 9.0mmx9.0mm) was mounted 
on the leadframe (copper) using the resin paste for semi-conductors, and it hardened using 
oven the bottom of nitrogen-gas-atmosphere mind, and in 200 degrees C and 60 minutes. 
Using the epoxy resin sealing agent the 80 pin QFP (package size is 14x20mm and the 
thicknoss of 2.0mm) was transfer-molded in [ die-temperature / of 175 degrees C /. 
r\jectiorr-pressuro 7.5MPa and setting-time ] 80 seconds, and postcure of this leadframe was 
carried out in 1 75 degrees C and 8 hours. The obtained package was left under 85 degrees C 
and the environment of 85% of relative humidity for 1 68 hours, and it was immersed in the 
260-degree C solder tub for 10 seconds after that The total value of the stripped plane 
product inside a package was measured using the ultrasonic test equipment of a transparency 
moid, and the total value of the stripped plane product of a chip and an epoxy resin seating 
agent and the stripped plane product of a leadframe and an epoxy resin sealing agent was 
measured using the ultrasonic test equipment of a reflective mold. (Stripped plane product of 
a diamond touch layer) It asked for = [(total value of the stripped plane product in 
transparency) - (total value of the stripped plane product in reflection)], and as = (rate of 
exfoliation) [(stripped piano product of a diamond touch layer) /(chip area) x 1 00], the average 
of five packages was calculated and the rate of exfoliation of the resin paste for semi- 
conductors was displayed by V 

[0023] According to combination of the <examples 1-7 of comparison > table 2. the resin 
paste for semi-conductors was obtained like the example, and it evaluated like the example. A 
result is shown in Table 2. In addition, the detail of the low stress-ized agent used in the 
example of a comparison is shown below. Amine end butadiene acrylonitrile copolymerization 
object (25-degree C viscosity 225 Pa-s. the active hydrogen equivalent 450. average 
molecular weight 1 300.) Epoxidation pofybutadiene called the following and ATBN (25 degrees 
C viscosity tOOPaands. weight per epoxy equivalent 200. average molecular weight 1000) 
[Table 1] 
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(0024] 
[Table _ 
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[0025] 

[Effect of the Invention] If this invention is followed, there will be no fall of bond strength at 
the time of heat and the resin paste for semi-conductors of a low elastic modulus excellent 
in the dependability from which exfoliation of the resin paste layer for semi-conductors does 
not arise in the solder-proof crack sex test after moisturo absorption processing, and the 
semiconductor device using this wilt be obtained. 



(Translation done.] 
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